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(54) Title: LUCIFERASE, LUCIFERASE-CODING GENE, AND PROCESS FOR PREPARING LUCIFERASE 

(57) Abstract 

Luciferasc having the amino acid sequence 
of Fig. ! and a gene coding it are disclosed. In ad- 
dition, a recombinant vector DNA wherein the lu- 
ciferase-coding gene is connected to the down- 
stream portion of a promoter capable of express- 
ing in each host cell, a transformant obtained by 
transforming each host cell by the vector DNA, 
and a process for preparing lucif erase using such 
transformants are also disclosed. 

T9 SO 
Aip Glr L«i Cr* Cla Aw Lya rro Sly Lyi Thr Cy* Cr* Mi B«t tjt Gin Tyr vtl IU 
GAC SUA CTG TCT CAA JUT AAA 'CCA SCS AAG ACA TCC TCI AGA ATS TCC CAG TAT CIA ATT 



AU Cy* fro Vil Cla AU Cla A I* Pro Str S«r Thr Pro Thr »»1 fn Thr ir Cr* Clu 
CCA TUT CCT GTA CAA OCT CAA CCA CCS TCA AST ACA CCA ACA CTC CCA ACA TCT TOT CAA 
70 eo M 101 tlO 120 



Clo Cyi An Vil Clu All All Gly Tyr Fht Art Thr Pbe Tyr Gly U» Art I he Am Pb» 
CAA TCC ACA CTA SAA CCT CCT CSA TAT TTT ABA ACS TTT TAC CGC AAA AttA TTT AAT TTT 



110 

Clo Clu Pro Gly lyi Tyr Vil Ln AU An Gli Thr Ly« Cty Clr A« Trp Ser V«l Thr 
CAG GAA CCT CST AAA TAT CTG CTC GCT CGA CGA ACC A AG GG1 GGC GAC TGG TCT GTA ACC 
310 MO 3J0 310 HO 380 



leu Thr H.t Clu am Leu Atp Gly Gin Lyi Gli AU V*l Uu Thr tn Thr Thr Lw <jlu 
CTC ACC ATC GAG AAT CTA GAT CGA CAB A AG CGA SCT CTA CTC ACT AAG ACA ACA CTG GAG 



UO J" 
Vtl V»l Gly Asp U\ lit Aip lit Thr Gla AU Thr AU Asp fr» lie Tar Vil Am Gly 
GTA GTA GGA GAC GTA 1TA GAC ATT ACT CAA GCT ACT CCA GAT CCT ATC ACA GTT A AC CGA 
430 Ut 4J0 4M . 470 «» 
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gjy<2* — pKM-6 1 -2 4 7 3 8 7-i") * 
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. ;U BB?a * =J - K * MB2?0 <0 T SS fc* i^>7x7-^f 
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cembo j. . 1. s 4 1 ( 1 9 s 2 ) ] 
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20 77^FS[Proc. Natl. Acad. Sci. 
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5 77^>h7-2 

I 5 10 
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II 13 
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7 9?** >M2-1 

15 10 
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Leu-Ser-Gly-His-Thr-Phe-Tyr-Asp-Thr-Phe 
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Glu-Phe-Asp-Gly-Cys-Pro 
GAA TTT GAT GGT TGT CCT 
G C C C C C 
A A 
G G 
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3'-CTT AAA CTA CCI ACA GG-5' 
C G G G 
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15 • ffiBfiflU=Jtfj6) 

Cys-Asp-His-Ala-Trp 
TGT GAT CAT GCT -TGG 
C C C C 
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20 G 



3' -ACA CTA GTA CGI ACC-5' 
G G G 
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Met-Ala-Ala-Asp-Cys-Tyr 
ATG GCT GCT GAT TGT TAT 

C C C C C 

A A 

G G 
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3'-TAC CGI CGI CTA ACA AT-5' 
G G 
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G C C C 
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A 
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G 



3'-TAC CTT GGI ATA TC-5' 
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1 0 WOTS. J 
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Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Pro-Met-Lys 
GCT CGT TAT CAA TTT CAA GGT CCT ATG AAA 



C C 
A A 
G G 
AGA 
G 



C 
A 
G 



C 
A 
G 



3' -CGI GCI ATA-GTT AAA GTT CCI GGI TAC TTT-5 ' 
T G C G C 
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5> >/ 10 0 mM. iftfls* U tl A fcJS»U 
5 // 1 CO [y- 32 P] ATP ( 3000Ci/mnol ; TV^-v A 
ttffi) x 8 5 1 OM'gyK 2 yu 1 CD T 4 itf >J 5? ? U 
-t' (SMJiftM) MiQbT. 3 7'CT 
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X-OMAT™AR7-f >UA ( 3 9 V 9 ttfi ) 

5 7r-5?DNA^|flLfc, DNAB-20'C 

S6«E0i4 

. ^ s/ -7 a: ^ — a g <p i <p a« 

0 7 «k 0 f»XW>t *MKSE* Be o R I T*H D ffi U 7* 
7X5KpUCi8(;f7'i;n-->^U aftxffr 

. 9*5 I'P CL 0 7 ZitmVfc (jg2H) , £0 1. 9 
k b CD E c o R I K^oa*E90<OSSlSt±» il'it^T 
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<DflH8 t 4tt«t5 £ K «fc SB l * t~^"f <k -5 lc« 
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7-7^>Vh7-l 
Thir-Cys-G ly-Ile-Cys-Gly-Asn-Tyr-Asn-Gln 



Thr-Cys-Gly-I le-Cys-Gly-Asn-Tyr-Asn-Gln 
ACA TGC GGC ATA TGT GGT AAC TAT AAT CAA 



Glu-Gly-Glu-Cys-Ile-Asp-Thr-Arg-Cys-Ala- 



Glu-Gly-Glu-Cys-Ile-Asp-Thr-Arg-Cys-Ala- 
GAA GGA GAA TGT ATC GAT ACC AGA TGC GCA 



Thr-Cys-Lys 



Thr-Cys-Lys 
ACA TGT AAA 



10 



Cy s-Asn-Val -Cys-Tyr-Lys-Pro-Asp-Arg- 1 le- 



Ala 



Cys-Asn-Val-Cys-Tyr-Lys-Pro-Asp-Arg-Ile- 
TGT AAT GTC TGC TAC AAG CCT GAC CGT ATT 

Ala 
GCA 



Val-Ser-His-Arg-Asp-( )-Glu 



Val-Ser-His-Arg-Asp-C )-Glu 
GTT TCA CAT AGA GAT GTT GAG 



1 5 Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Pro-Het-Lys 

(Cys) 



Ala-Arg-Tyr-Gln-Phe-Gln-Gly-Pro-Met-Lys 
<Cys) 

GCC AGA TAT CAA TTC CAG GGC CCA TGC AAA 



Arg-Phe-Asn-Phe-Gln-Glu-Pro-Gly-Lys 



Arg-Phe-Asn-Phe-Gln-Glu-Pro-G ly-Lys 
AGA TTT AAT TTT CAG GAA CCT GGT AAA 



20 



Arg-Asp-Ile-Leu-Ser-Asp-Gly-Leu-Cys-Glu- 



Asn-Lys-Pro-G ly-Lys 



Arg-Asp-Ile-Uu-Ser-Asp-Gly-Leu-Cys-Glu- 
CGA GAC ATA CTA TCA GAC GGA CTG TGT GAA 

Asn-Lys-Pro-G ly-Lys 
AAT AAA CCA GGG AAG 



Gly-Gln-GLn-Gly-Phe-Cys-Asp-His-Ala-Trp- 



Gly-Gln-Gln-Gly-Phe-Cys-Asp-His-Ala-Trp- 
GGA CAG CAA GGA TTC TGT GAC CAT GCT TGG 



25 



Glu-Phe-Lys 



Glu-Phe-Lys 
GAG TTC AAA 
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24 



Glu-Phe-Asp-Gly-Cys-Pro-Phe-Tyr-Gly-Asn- 



Pro-Ser-Asp-Ile-Glu-Tyr-Cys-Lys 



Glu-Phe-Asp-Gly-Cys-Pro-Phe-Tyr-Gly-Asn- 
GAG TEC GAC GGC TGC CCA TTC TAC GGG AAT 

Pro-Ser-Asp-Ile-Glu-Tyr-Cys-Lys 
CCT TCT GAT ATC GAA TAC TGC AAA 



10 



Gly-Gly-Asp-( )-Ser-Val-Thr-Leu-Thr-Met~ 



Glu-Asn-Leu-As p-Gly-G ln-Lys 



Gly-Gly-Asp-( )-Ser-Yal-Thr-Leu-Thr-Met- 
GGT GGC GAC TGG TCT GTA ACC CTC ACC ATG 

Glu-Asn-Leu-Asp-Gly-Gln-Lys 
GAG AAT CTA GAT GGA CAG AAG 



15 



His-Val-Leu-Phe-Asp-Tyr-Val-Glu-Thr-Cys- 



Ala-Ala-Pro-Glu-Thr-Arg-Gly-Thr-Cys-Val- 
Leu-Ser-Gly-His-Thr-Phe-Tyr-Asp-Thr-Phe 



Glu-Leu-Leu-Met-Ala-Ala-Asp-Cys-Tyr-( )- 



Asn-Thr-C )-Asp-Val-Lys 



His-Val-Leu-Phe-Asp-Tyr-Val-Glu-Thr-Cys- 
CAC GTC CTT TTC GAC TAT GTT GAG ACA TGC 

Ala-Ala-Pro-G lu-Thr-Arg-Gly-Thr-Cys-Val- 
GCT GCA CCG GAA ACG AGA GGA ACG TGT GTT 

Leu-Ser-Gly-His-Thr-Phe-Tyr-Asp-Thr-Phe 
TTA TCA GGA CAT ACT TTC TAT GAC ACA TTC 



G lu-Leu-Leu-Met-A la- Ala- As p-Cy s-Tyr-( )- 
GAG aT CTG ATG GCC GCA GAC TGT TAC TGG 

Asn-Thr-C )-Asp-Val-Lys 
AAC ACA TGG GAT GTA AAG 



20 



( )-Leu-Het-Glu-Pro-Tyr-Arg-Ala-Val-Cys- 



( )-Asn-Asn-Ile-Asn-Phe-Tyr-Tyr-Tyr-Thr 



C )-Leu-Het-Glu-Pro-Tyr-Arff-Ala-Val-Cys- 
GGT CTC ATG GAG CCA TAC AGA GCT GTA TGT 

( )-Asn-Asn-Ile-Asn-Phe-Tyr-Tyr-Tyr-Thr 
CGT AAC AAT ATC AAC TTC TAC TAT TAC ACT 



25 
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5 ^ 3 _KT5HUSB<3D1.. 9kb©E c oRirr^l 

5mM©dATP, dTTP, dCTP&tf 

10 (SV4 0ii7 , n€-5'-^SoM'<^^-: 7r 

■3V^T*«*«sab3£l. 9kbffift (0. 3//g) 
fcpSVLCSma.I (0. Ug) fc«T4 

DNA iJ^-tffci^TS^U -tCKJ&iffifcJB^T 
15 ^iSH B 1 O 1 3 >tT> httifc (SMJittM) WJf5 

x i$y°^ X5l*«fs pSVLCL5i: ffr£ U tz ( $ 3 
H ) o 

mtm 6 

20 cos - immi~£ & )\s&*v>^*yy i--? - 

£SS0J5 fc*S^TflsS«Lfe»J£^**-P S VL CL 
5 (10/zg) 4, C O S - 1 aBBlJC D E A E - T * x 
[Mo 1. Cell. Biol., 5. 118 
25 8 ( 1 9 8 5 )]^^TSAbf:, 1^ 



WO 90/01542 



PCT/JP89/008I1 



Ctt6^)*fflja% 2 5 c m 2 CDig^^^Xa^T'. 10 

5 TKSLXttS) 1 0 ml ^fflV^T 5 % C0 2 <P#ST. 
§6«Uml*g*fcU 3, OOOrpm, 1 0 #|Bk 4 

■cTa^bT. *©±»**«bK mm±mthtz 0 

10 *!79X3*»6tt* J tfcaU lml ©PBS (-) (B 
aKSUKttR) T«'?*U 3, 0 0 O r p nu 1 O fl-|Hk 
4"CTift'C*bJt?ff*STifc, ^^X?:^ 6fc2 EUSOiSU 

2 0 0 ju 1 ©P B S ( - ) fcfijSbfc. }JK*Sft!feP£ 3 B 

15 HSSW7 

sues. TBB©*sic«toTffvv *©*§»*iS2Sfc: 

Slf:. t^fct, 3 0julO**±»fc2 7&A«l«) 
20 Ifl^fflStWiK [lOOmM y MJ ^ A(pH 7.0) 

/20 0mM ffifls* h A] 416>fc. 2 1 © 

3 3,uM ^75*^;U • )\sz/7x.V >4S^U 

3 !7* >.>K*ffi-6fc;U5 y ^— ^— ( L uma c L 
2010) 4ffl^T30 ^fyjftTffl b fco 3S3fe3SflEtt 1 # 
25 H3 £D ©W? # bT^lfc. hU— )l t 
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27 

LTpSVL^iAtfeCOS - liffll&©J§«±?tfc-5 

HSS0!| 6 iZijk b W ©^S/ 7 x 9 — 
tt % TEfc:Bai»bfe^fcj:Df5VAs *<D*g**>IS2* 
5 fcjKbfc. -rftfc-6*«S0H6-Cff«b*fflISH»<Ol 0 
M l$2 9 0 ^1 ©_hl3*j£JB«Wi6 t u £ 6 K 

2 At 1©3 3 /tM^7 5*^;P • *$/7i U b. 

10 



15 









-•KJStt (Xl0 5 cps 


/ml) 






















48Bm 




96BtfHJ 




12QHSHJ 


(a) pSVLCLS 
(No. 1) 


2.2 


4.0 


4.3 


4.6 


5.2 


1.2 


(b) pSVLCLS 
(No. 2) 


2.3 


5.8 


8.3 


9.0 


10.5 


3.0 


(c) pSVLCLS 
(No. 3) 


2.1 


3.1 


3.8 


4.1 


5.5 . 


0.8 


(d) pSVLCLS 
(No. 4) ' 


2.3 


4.0 


5.5 


5.7 


6.7 


1.4 


(e) PSVL 

(n>hn-;b) 


2.0 


2.5 


2.3 


2.3 


2.1 


0.2 
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mm 8 
— 'j >y 

.5 HfM. . 3&lHt=mUfc75yBHEfll©853 lfl©7 
Z fc, ( 2 ) c DNA AJJftSSftS^^i^- fe'CO 

io ^ ;H£5!l ©«» %n^> BMBflia*#3E"r « - 

< 3 ) £ < 0*SE&WCtt2/^±;uiSB5attT7 — > - x 
-77" >@5?'J SOW § *l * 2& ^7 5 * * )MD ;U 5/ 

,15 lI^Ufe>)5*^^*(D;^7x-7-k*075y 
©Eia^U^tD^S 9 tg©75/@£TS57'0 V > (YP 
S!K i3 0f|(D75yltfe^t l J> (YNDs 
46 3 1*1(07 5 ya-Cfc* -fell > (YSffi), 383 2 
S@<07?ygETS5Xl/*-> (TTS) 

20 ;^7i7-^^>a'^MU BSt««) a 7 x a * 



25 
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YP - 


1 


5' 


-CCTTCAAGTACTCCA-3 


YP - 


2 


5' 


-CTGTTGGAGTACTTGAAGG-3 ' 


YS- 


1 


5* 


-AGTACACCA-3' 


YS - 


2 


5' 


-CTGTTGGTGTACT-3 ' 


YT - 


1 


5' 


-ACTCCA-3* 


Y T - 


2 


5' 


-CTGTTGGAGT-3* 


YN - 


1 


5' 


-TCGTCGACACCA-3' 


YN - 


2 


5* 


-CTGTTGGTGTCGACGA-3 ' 


U- 1 




5' 


-ACAGTCCCAACATCTTGTGAAGCTAAAGAAGGAG 








AATGTAT-3 ' 


U- 2 




5' 


-CGATACATTCTCCTTCTTTAGCTTCACAAGATGT 



TGGGA-3 ' 



15 YS-2, YT- 

2, YN-2, U - 2 <D 5 -&\Z-0 I^Tte. 5' jimZ T 
4 DNA ^-H: £ J; V "f 

y a** r> l/tf^- K 3 0 0 p m o 1 2 0 m!<D 

Sim® [5 0mM bVXi&m (pH 7.6) / \ OmM 

20 i&ik-W^i'^ 2»/0 . ImM 

S^^X W h— ;P/0 . ImM EDTA] 4>tT4 
DNA (SM5i*±@0 l Oa^y h&fflv^ 

3 7 °CT- 1 Pf PbISJIS^ i+s 7 0 °CT 5 fl-MinSk b tzik, 
- 2 0 °CT«#b 7z. 



WO 90/01542 



PCT/JP89/00811 



ifzo YPITSYP-1, V >KflSbfcYP -2\ U 
-I. at?U >K^UfcU- 2*. YSICIiYS-U 

y yigffcbfeYs - 2. u- i N Rt? >; >a-ffcufcu-' 

2£ s YTiKttYT-1, V yBftlfeYT-2 s U 
5 -1. Rtfy >a-ffcUfcU-2% x TNfifcttYN-lx 
iJ -zttlfcYN^, u-u atfy >f§-fbb£U- 
2$, §*5 0pin olf-3^U 7 0 IST 5 fl-HSn 

io ^Bs^a 9 

PS-SffSC I ai«JKa{a:te^J6W8fc3Sbfc-&B!E*y=f 

15 V 5 " 5f£flftfc S t u IgPlft*J*-fes N5fc 
§2 8, 2 9. 3 0. 3 li©7 5/ ^^l-3^^>7 

Sf&CD^Jg^^ — PMF a 8 [Gene. 3. 15 
5 (1985 ) : ATCC . 3 7 4 1 8 ] H «7xP 
20 " -=6 ^atfE^^y — Kfllfca— K"TSatt!<0itt**W 
§g S t u I T-t^aff U Jh5£<D ;j/5> 7 x V — £ c D N 
A^JfAbfeo ffESbfeSBSi'*?*-^ #*PMEF 
3A(YPi), pMEF3B (YSS), p ME F 3 
C (YTI) . PMEF3D (YNS) il#«Lfc (H 
25 4 aH) o 
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)V y> 7 x 9 — t* c D N A©jg$a;{i36#©ttUSK?!! tt* 
;U2/ t'c DN ArtcDBE^JT&S 5 ' -TATA 

AATGGTCCAAGGA — 3 ' <&7'7-f?-i: bt, 
5 51#©3?7***S/ftte ioT, lEb < if A^ftTVN* £ 
fc^EI^bfeo pMFE3A v PMFE3B. pMFE 

H7i7- fe'c DN A£>J#M{&j£#©*&SS2?!k & 
tf75; ggSfi^U itfS 4 b H L fz* 
10 USE&I 10 

jMHftG AL 1 It^Orp^-^-^tf ^^l^^ 
^-plO 3X<p;l>S/ —Hi c D N Aff)if A 

HJStf'J 3Tf}feACL07i5, 1. 3 k b . 0. 6 
kb(D2oflD£c oR II^^^^XS KpUCl 
15 8 ^+)-r^n-->^*U 7"7X5 Kp CLO 7 1 2, 
p C L 0 7 4 2 JtVf-Wk bfeo P C L O 7 ( 1 >u g ) s & 
p C L O 7 1 2 (lv"g) ji d ffl t B g 1 II *C 

MU P C L O 7 J; 'J ;^ 7 x 5 - t'fflN$S4^tf 
DNASrJi** pCL07 12J;D;^>7x7-tf©C 
20 5fc$4*trpNA»ftt*»«bfc. '0 2rrft$7 7X 
= Kp SPT18 (^-U VWW.AttK) v> 

H i n d W^mzV7'2 U- — y?'h, f#kft£ffiJ£;L 
f$7°5 XSK4PSTCL8U 1m€ b 7c D . 

:©pSTCL81 (1 ms) % B a mHIT 
25 MU ^a-->^'bfe^c DNA!£5!I£B a mH I 
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— plO'3 [SaccJ)aroflyces cerevisiae<£> G A L 1 ~7"0 
{Mol. Cell. Biol.. 4. 144 
5 0 ( 1 9 84)} ©TiSfcx B a m H I SJBr»ffi*"iftr 

»0. l^g^BamHIT'WU T4 
DNA y#— tf4JSV>TtB8S(Dc DN AW^rftO. 1 
,u g il^^b. GAL l y'U t-^-OTSK^^^ x 
10 ^-fcDNAOffA^nfcM^i'^-pGLl^^ 
ibf: (IB5H) . 
1 1 

15 PMFE3B. pMFE3C, pMFE3D4*10^ 
gi^O h^XhSCProc Natl. Acad.. 
Sci. USA, 7 5. 1 9 2 9 ( 1 9 7 8)]^^ 
T HH^S a cchar ojiyce's cerevisiae 20B-121$ [Gene N 
3 7, 155 (1985)] fl:IAbf:. 

20 C*t6©JB*UE»tt*l lfi)^7^3*Tl 0 O 

ml<DYEPDi&ii&fl^T 3 0 'CT 3 HH*&*b;fc. 

10*H, 3, 0 0 0 r p mT5l'l>b.T. tOiH4* 

25 gfeflffil ml^<Z)mi*tt5-nilffl*®«SzK"Cft 
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lmlcD5 0mM V hV <7 A(pH 7.5)/ 

0. 1% TritonX-100l:SSl/ft. 1ml 
(Dft^x • (it@0. 4 5 mm) jBflKS&AD*.* 

O'CT. BS*5*?-T»L<iJWb*ft<6 5£HlftB 

5t:l. 5 ml 0>xyO K^? fa-ytSU 5 
dM, 15, OOOrpmt'S'tl^ Cl(D±?f£Wf$ 

mm i 2 

ISJfiCTl OTf^Slbfea^^^-pGL.l (10* 

SSaccJiaroayces cerevisiae. YSH2676l$((a) ura3-52 
Jeu2-3 J eu2-J 12 trpJ pho3 p!jo5 hisl-29 )f tlAb 

15 

C©3BflHs"*#* l lO^S77X34'Tl OOml 
©•*gife.( 1 % i?*^^* / 2 % ^y' h y/ 2 % is 
7? b-X) «ffl^T3 0°CT2 BW^fSSbfe, 
tatf**»7& «*SB!5mU3, OOOrpnu 
20 4°CT'3I'l>bT> ^tf)-k7it£*#). i&*±?» 

i: bfeo 

Bttllllffiiffi'&SSSSfll 1 1 fcHWfcbTlHKbfc. 

HJECT l 3 

25 USStffl 1 1 fcg5bfcJSSe±» *MS/7i , 7- 
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H3^C^bfco 3>hn-;UtUT. pMFa8^i 
Ab7=S. cerevisiae 20B-12$fc<DiS^±?f{co fcH 

ic^u^o ffcfc-fc. naswi i*cf^»ufcaifi«iafffi 
io/iU2 9 0jui co_hiasjj^ffl$sffi7K tad U $ 

#u te«_t» cornet H«fcUT;i' 5/7x5— fer?Stt 

»3* 



15 



20 







12BSH 


2mM 


2mm 






(a) PMFE3A 


mm 


<0.01 
0.05 


<0.01 
0.02 


0.01 
4.64 


0.02 
13.47 


0.01 
2.11 


(b) pMF E 3 B 




<0.01 
0.06 


<0.01 
0.20 


0.O2 
6.22 


0.01 
2.73 


<0.01 
1.02 


(c) PMFE3C 


mm 


<0.01 
0.10 


<0.0i 
0.21 


0.02 
2.76 


. 0.01 
0.79 


0.01 
0.89 


(d) P-MFE3D 




<0.01 
0.06 


<0.01 
0.21 


0.02 
3.97 


0.01 
0.76 


0.01 
1.02 


(e) control 




<0.01 
' 0.06 


<0.01 
0.04 


<0.01 
0.05 


0.01 
0.06 


<0.01 
0.11 
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L£S. cerevisiae YSH2676*5fc<Dig*_h?itKO V^T ^I^I 



15 



20 





m i 2 


















o 
















;^>7x7-t'^ (xio 5 cps/ml) 


^7 a — >N o. 






43B#|BJ 


5mm 


(a) No. 


1 




0.06 
0.53 


0.07 
7,28 


0.07 
7.71 


C b ) No. 


2 




0.04 
0.44 


0.06 
3.04 


0.07 
3.49 


( c ) No. 


3 




0.07 
0.40 


0.07 
3.00 


0.06 
4.70 


(d) No. 


4 




0.05 
0.92 


0.10 
5.89 


0.09 
6.27 


(e) No. 


5 




0.06 
0,50 


0.08 
2.52 


0.05 
2.47 


(f) control 




0.01 
0.08 


n.t. 
0.13 


n.t. 
0.03 
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$mm 1 5 

jtll h y7* h7? >-&Jifcite^ ( t r p ) > 
5 o/at-j'-.i s Dja5ijoT?St^5 : -^'^> -7°n y 

> (EPS), ^f*ry-tyv(ESS),- ^f* 
^>-^t/t-> (ETI) Tl5^ti5l;^>7x7 
-■^©^I^ ^ ^? - 4 5 i!) «T©6*©^ 

10 



EP - 


1 


5'' 


-CGATGCCGTCAAGTACACCA-3 ' 


EP - 


2 


5' 


-CTGTTGGTGTACTTGACGGCAT-3 ' 


E S - 


1 


5' 


-CGATGAGTACACCA-3 ' 


E S - 


2 


5' 


-CTGTTGGTGTACTCAT-3 ' 


E T - 


1 


5* 


-CGATGACACCA-3 ' 


E T - 


2 


5" 


-CTGTTGGTGTCAT-3 ' 



<§5fcjrVz!Z.<7 KEP- 2. ES-2, ET- 

2 N MHMJ8(DU-2©^300 pmo lit S 
20 JSW8tMI»k:i/*CN*ia4T4 DNA tef*' 
i^ty^ftu -2 0°C-C^#bfe. 

^ij^i? WKil EPltttEP-1, u > 

ltfbufeEP-2. u-u s.t>*y ymthfzu- 2 

ESSCI4ES-1. y >KflibfcES - 2. u-i. 
25 atf'^»ftbfeU-2^ ETSCI4ET-U y> 
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^/?5 0pmolfoI^U.iJIM8J;Ifii:bT7 

mmm i e 

p M T 1 ^ )!/ V7t.7 — c D N A(DMX 

xwm *• vy° h 77 y x^uy ( t r p) ©/P^ 

_^_a^SDffiyiJ*»0»a^^^-PMT - 1 [P 
KM 6 (#PjIB§6 l- 247 3 8 7f) fflJRH 
10 IfSfflal, C J aItPvuIIT'«Ilbi. 

-7J. HM0iJ3T^Mbfe^?g^<^^-P C LO 7 £ 
SmaUCi a I C I a I i^TSfl);^ 

7 x 9-tfc D N A*^tfD N ABf^ST^n-^y^ 

15 pMT - KOflJBfUf^tP CLO 7.©ffl«lllr#<0 J &« 

0. l/ig*T4 DNA (SiffilttSl) * 

ffl W T 3Se U WS'JPSPm SraalTWb fc?*x TP 

JE©*IIBHB i o l 3 y\^r y bfflm (Mii*±ffiO 

4^*t*S*U 7*7X?KpMT-CL0 7 ifflKbfc. 
20 I<D7 7XSK(t trp- 7'P * -/ S D K?0 CD 

:cpmt-clo7 %mmmm c i a i -c Wt u 

25 //U^T4 DNA -V^TlfiU trp 7° 



PCI7JP89/00811 



38 

p^._^_/s DE^ioTSfe^ *?-*~y-7°v x ) y 

(EPS), * f-x-z.-y—t V y (ESi), — 
>-X ]s*=-y (E.TI) *CHte*3fiaK^S/7x9 — 

X? Fti#- ! ?> pMT-CLP. pMT-CLS. Xtf 
pMT-CLTt b fco 

N Art©E9DT*« 5 ' -T AT AA.ATGGTCC A 
AGGA-3' i^'fT-ibT, 3I#©5? 5***2/ 

pMT-CLP, pMT-CLS, pMT-CLT© 

bio lacfcjgjttesiu fi6n^RiK»**5mi 

©LJSifi (7>fc:s/-y >: 10 0mg/14*tr)Tl 
U 5 0mlffl£Ji£ttl6 [2 xM9 -#1f 5/ffi#J& 

(6g/i y A/i 2 g/i <;> 

/lmg/1 a«f75>/2 5 0mg/l Efcggv' 
J*/l% yw-7/10 0mg/l' 7> 
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fj/ijy] icfggi u 2 5 °ct i mmm^ b saa. 

«SjSi:lAA(ft»»«2 0mg/l) 

%) *in*. 12. 5%<D7>*-7#T 

5 3 15181%. I A A N 7> ; E-7ZK^|^«^ 

*?K8ml*31'&bT*TSU Ift*0.'5mlOTE 
[ 1 OmM h U^iftffiCpH 8.0)/l mM EDT 
A] K&flBbfc. 4 2-Cca*.t K5^7-fX-7-bh 
10 >i£*m%T«SI*#*3mi»DifibT?8»f& 

IHL 1 0, 0 0 0 r p mTii^U ^©il'fr-kJi **fti* 

mm is 

tma t;A"n»i»^ttfe^^ ' 7 ' f ^ — ^rattan £ 

15 SSJSfflll 7 TfF»bfcaB*?fi + ©;PS/7x7— bT?S 

TSBfcBBttbfe^tcAo-CffVv *<OS 

^ • )^7x'J >£*Ii§rU »&-r*7* h > 

20 «4 3 OSfW^aib, *<D*S*4£5*l=wb£. 3> 
hn-RUpMT-CLR (-&flS;DNAA*5tt*|filJ= 
K) **Abfc*»l»HB lOll: 

~o ^x<bmmzvT z y * h >2&£ft#JJb£o 

25 
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5 





(CPS) 


(a) pMT-CLP 


1200 


(b) pMT-CLS 


870 


Cc) pMT-CLT 


540 


(d) pMT-CLR 


20 0 


(c on t r o 1 ) 
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SgfU-h <0 3pJ Fi "HT HBtt" 
A C»#K*7''yfe-f*) fc* DNA/RNA5 

i *§i^ *fS£ « « t d n Aro -rs* -r * 

§&H & * ^ x =y —vofm* 9 5> - *Kp o»Wfin 
25 *gciaj-c*i:fc:#s = fctf-css i-dtc^atctJa^ 
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If ^ <D ie H 
( l ) m lUfc^t lfgi^ 5 5 5f @t:I^T5 y 

5 (2) SlHlC*t29*IA>6 5 5 5SlfcI47S 
S & S2?'J £ Wf 5 * ft £ JU 2/ 7 x 5 — fe* * 

(3) *lBlcSt3 0#Ba»6 5 5 5tll:I575 
/ * * f £ «{fc $ ft fe ;u f 7 x 7 — b* RXf * 

io 

(4) ^lli:^t3 lf|^6 5 5 5f@i:M575 

y i£I2?'J * W-T * mt 3 ft ;p 2/ 7 x -5 — fc'&tf * 

( 5 ) SHHtSt3'2fii>8 5 5 5#@fcS57? 
15 y KE?!I*?» , r«tfifb* z5- tf&tf* 

20 SgOilfS^o 

25 ©Tifttea*«oKaM6 mumomB^-^M^hx 
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Wo 

5 (11) ?I£iNBJi&a J I& ! H3*ffiJi&, g«M^II^6S:5 
g#7i> 63i}infc l 2 Iff ^OilHm 1 0 SUES 
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10 

a a as a a s.a a a a a a a s s a a a a 

10 20 ™ 40 50 60 

30 

™ 2* Pr ° Val Glu Ala Glu Ala Pro Ser s " Thr Pro Thr Val Pro Thr Ser Cys Glu 

CCIGTA GAA G " "A CCA CCG TCA ACT ACA CCA ACA CCA IcA TCT TCT g"a 

70 80 9<> 100 HO 120 



50 fi/1 

£? a'Ia g G aa rrl rll rrl !i? ^ Thr A " Cys Ala fhr Cys A « Asp He Lei Ser 
AAA f,n wl GAT ACC AGA TGC GCA ACA TGT AAA CGA GAC ATA CTA TCA 

130 140 150 160 170 180 



70 'SO 
til JL. Le " CyS Glu Asn Lys tro Gly Thr Cys Cys Arg Met Cys Gin Tyr Val lie 
GAC GGA CTG TGT GAA AAT AAA CCA GGG AAG ACA TGC TGT AGA ATG TGC CAG TAT GTA 2? 

190 . 200 21» 220 ■ 230 240 



90 

til T C GC Aw' B« Si rlr ^ Phe ^ Thr Phe Tyr G1 * ^ A » Asn III 
GAA TGC AGA GTA GAA GCT GCT GGA TAT TTT AGA ACG TTT TAC GGC AAA AGA TTT AAT TTT 

250 260 270 280 290 300 



110 

cIg GM m rlr [11 III Irl i eU AU Arg Gly Thr Lys Gly G1 * ^ ^ ^ Val HI 
CAG GAA CCT GGT AAA TAT GTG CTG GCT CGA GGA ACC AAG GGT GGC GAC TGG TCT GTA ACC 

310 320 330 340 350 360 



Leu Thr Met Glu Asn Leu Asp Gly Gin Lys 
CTC ACC ATG GAG AAT CTA GAT GGA CAG AAG 
370 380 390 



140 

Gly Ala Val Leu Thr Lys Thr Thr Leu Glu 
GGA GCT GTA CTG ACT AAG ACA ACA CTG GAG 
400 410 420 



150 -ici) 

£2 111 til GAC Itl III rl'r III Gln AU Thr Ala As > P " "« T "r Va! Asn Gly 
GTA GTA GGA GAC GTA ATA GAC ATT ACT CAA GCT ACT GCA GAT CCT ATC ACA GTT AAC GGA 

430 440 150 460 470 480 
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libi 

170 - 180 

Gly Ala Asp Pro Val lie Ala Asn Pro Phe Thr lie Gly Glu. Val Thr He Ala Val Val 

GGA GCT GAC CCA GTT ATC GCT AAC CCG TTC ACA ATT GGT GAG GTG ACC ATT GCT GTT GTC 

490 500 510 520 530 540 



190 200 

Glu He Pro Gly Phe Asn lie Thr Val lie Glu Phe Phe Lys Leu lie Val lie Asp lie 

GAA ATA CCC GGC TTC AAT ATT ACA GTC ATC GAA TTC TTT AAA CTA ATC GTG ATT GAT ATT 

550 560 570 580 590 600 



210 220 

Leu Gly Gly Arg Ser Val Arg lie Ala Pro Asp Thr Ala Asn Lys Gly Leu lie Ser Gly 

CTG GGA GGA AGA TCT GTG AGA ATT GCT CCA GAC ACA GCA AAC AAA GGA CTG ATA TCT GGT 

610 620 630 640 650 660 



230 240 

■lie Cys Gly Asn Leu Glu Met Asn Asp Ala Asp Asp Phe Thr Thr Asp Ala Asp Gin Leu 

ATC TGT GGT AAT CTG GAG ATG AAT GAC GCT GAT GAC TTT ACT ACA GAC GCA GAT CAG CTG 

670 680 690 700 710 720 



250 260 

Ala He Gin Pro Asn He Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr Gly Asn Pro Ser 

GCG ATC CAA CCC AAC ATA AAC AAA GAG TTC GAC GGC TGC CCA TTC TAC GGG AAT CCT TCT 

730 740 750 760 770 780 



270 280 

Asp He Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyr Arg Ala Val Cys Arg Asn Asn He 

GAT ATC GAA TAC TGC AAA GGT CTC ATG GAG CCA TAC AGA GCT GTA TGT CGT AAC AAT ATC 

790 800 610 820 830 840 



290 300 

Asn Phe Tyr Tyr Tyr Thr Leu Ser Cys Ala Phe Ala Tyr Cys Met Gly Gly Glu Glu Arg 

AAC TTC TAC TAT TAC ACT CTG TCC TGC GCC TTC GCT TAC TGT ATG GGA GGA GAA GAA AGA 

850 860 870 880 890 900 



310 

Ala Lys His Val Leu Phe Asp Tyr Val Glu 
GCT AAA CAC GTC CTT TTC GAC TAT GTT GAG 
910 920 930 



320 

Thr Cys Ala. Ala Pro Glu Thr Arg Gly Thr 
ACA TGC GCT GCA CCG GAA ACG AGA GGA ACG 
940 950 960 
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. 330 340 
Cys Val Leu Ser Gly His Thr Phe Tyr Asp Thr Phe Asp Lys Ala Arg Tyr Gin Phe Gin 
TGT GTT TTA TCA GGA CAT ACT TTC TAT GAC ACA TTC GAC AAA GCC AGA TAT CAA TTC CAG 
970 980 990 * 1000 1010 1020 



350 360 
Gly Pro Cys Lys Glu Leu Leu Met Ala Ala Asp Cys Tyr Trp Asn Thr Trp Asp Val Lys 
GGC CCA TGC AAA GAG CTT CTG ATG GCC GCA GAC TGT TAC TGG AAC ACA TGG GAT GTA AAG 
1030 1040 1050 1060 1070 1080 



370 380 
Val Ser His Arg Asp Val Glu Ser Tyr Thr Glu Val Glu Lys Val Thr lie Arg Lys Gin 
GTT TCA CAT AGA GAT GTT GAG TCA TAC ACT GAG GTA GAG AAA GTA ACA ATC AGG AAA CAG 
1090 1100 1110 1120 1130 1140 



390 400 

Ser Thr Val Val Asp Leu lie Val Asp Gly Lys Gin Val Lys Val Gly Gly Val Asp Val 

TCA ACT GTA GTA GAT TTG ATT GTG GAT GGC AAG CAG GTC AAG GTT GGA GGA GTG GAT GTA 

1150 1160 1170 1180 1190 1200 



410 420 
Ser He Pro Tyr Ser Ser Glu Asn Thr Ser He Tyr Trp Gin Asp Gly Asp He Leu Thr 
TCT ATC CCG TAC AGT TCT GAG AAC ACA TCC ATA TAC TGG CAG GAT GGA GAC ATC CTG ACG 
1210 1220 1230 1240 1250 1260 



430 440 

Thr Ala He Leu Pro Glu Ala Leu Val Val Lys Phe Asn Phe Lys Gin Leu Leu Val Val 

ACG GCC ATC CTA CCT GAA GCT CTT GTC GTT AAG TTC AAC TTT AAG CAG CTC CTT GTA GTT 

1270 1280 1290 1300 1310 1320 



450 460 

His He Arg Asp Pro Phe Asp Gly Lys Thr Cys Gly He Cys Gly Asn Tyr Asn Gin Asp 

CAT ATC AGA GAT CCA TTC GAT GGA AAG ACA TGC GGC ATA TGT GGT AAC TAT AAT CAA GAT 

1330 1340 1350 1360 1370 1380 



470 480 
Ser Thr Asp Asp Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly 
TCA ACT GAT GAT TTC TTT GAC GCA GAA GGA GCA TGC GCT CTG ACC CCC AAT CCC CCA GGA 
1390 1400 1410 1420 1430 1440 
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490 300 
Cys Thr Glu Glu Gin Lys Pro Glu Ala Glu Arg Leu Cys Asn Ser Leu Phe Asp Ser Ser 
TGT ACA GAG GAG CAG AAA CCA GAA GCT GAG CGA CTC TGC AAT AGT CTA TTT GAT AGT TCT 
1450 1460 1470 1480 1490 1500 



510 520 

He Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp Arg He Ala Arg Cys Het Tyr Glu 

ATC GAC GAG AAA TGT AAT GTC TGC TAC AAG CCT GAC CGT ATT GCA CGA TGT ATG TAC GAG 

1510 1520 1530 1540 1550 1560 

530 540 

Tyr Cys Leu Arg Gly Gin Gin Gly Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys 

TAT TGC CTG AGG GGA CAG CAA GGA TTC TGT GAC CAT GCT TGG GAG TTC AAA AAA GAA TGC 

1570 1580 1590 1600 1610 1620 

550 555 

Tyr lie Lys His Gly Asp Thr Leu Glu Val Pro Pro Glu Cys Gin *** 

TAC ATA AAG CAT GGA GAC ACT CTA GAA GTA CCA CCT GAA TGC CAA TAAATGAACAAAGATACAG 

1630 1640 1650 1660 1670 1680 



AAGCTAAGACTACTACAGCAGAAGATAAAAGAGAAGCTGTAGTTCTTCAAAAACAGTATATTTTGATGTACTCATTGTT 
1690 1700 1710 1720 1730 1740 1750 1760 



1770 1780 1790 1800 1810 1820 

TACTTACATAAAAATAAATTGTTATTATCATAACGTAAAGAAAAAAAAAAAAAAAAAAA 
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%2M 



EooRI 




EcoRI 
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signal peptide 




JI4 bH 



(a) pMFE 3 A 


We.t • • 


• • Lys 


29 

An Pro 


30 
Ser 


3 1 
Ser 


32 
Thr 


33 
Pro 


(b) PMFE3B 


We t - • 


• ' Lys 


A r s 




Ser 


Thr 


Pro 


(c) PMFE3C 


Wet- • 


• * Lys 








Thr 


Pro 


(d) PMFE3D 


Wet*. 


• - Lys 


A r g 


Ser 


Ser 


Thr 


Pro 
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